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PLASTICIZATION OF POLYVINYL CHLORIDE METHOD 

Nowadays, ethers esters? of phthalic acid are widely used as plasticizers at 
processing of polyvinyl chloride (PVC); these plasticizers permit to get PVC some 
valuable characteristics, such as low volatility, high specific volume electrical 
resistance, holding good working in wide temperature field. Some of these known 
plasticizers are diisodecylphthalate, ditridecylphthalate processed on the base of oxo 
synthesis alcohols. 

With the purpose of widening of the raw material base, improving of working 
characteristics of polyvinyl chloride materials, and a possibility of utilizing waste of 
production of 2-ethylhexanol, which is produced by condensing of butyl alcohol, there 
is an offer to use phthalates, processed on the base of 2,4-diethyloctanol (isododecyl 
alcohol), as plasticizers for polyvinyl chloride compositions. 

Isododecyl alcohol is gotten by distillation of still(age) bottoms at rectification 
of 2-ethylhexanol; it can be used for synthesis of phthalates which are recommended 
for polyvinyl chloride plasticizing. Isododecyl alcohol phthalates (diisododecylphthalate 
[DDDF] and butylisododecylphthalate [BDDF]) are produced by etherification of 
phthalic anhydride with acid catalysts - sulphuric acid, p-toluene sulfonic acid? and 
others. 



The said ethers have physico-chemical characteristics, shown in Table 1. 

Table 1 



Caracteristic 


Diisododecyl- 


Isododecylbutyl- 




phthalate 


phthalate 


Color by iodine-metric scale, 


1 


1 


Density at 20 °C , g/cm 3 


0.957 


0.991 


Acid number, mg KOH/g 


0.1 


0.1 


Saponification number, mg KOH/g 


219 


295 


Flare temperatura, °C 


218-223 


198 


Freezing temperatura, °C 


-35 




Specific volume electrical resistance 


2x10" 


4x10" 


at 20 °C , ohm/cm 







Ethers on the base of isododecyl alcohol are accessible, cheap, and high quality 
plasticizers, which are easy compatible with polyvinyl chloride. 

The following examples confirm the possibility of using the recommended 
ethers (diisodecylphthalate and butylisododecylphthalate) instead of known phthalates 
(dioctylphthalate [DOF] and ditridecylphthalate [DTDF]; this permits to expand the 
assortment of phthalate plasticizers for polyvinyl chloride. 

Examplel.A composition content, weigh parts: 

Polyvinyl chloride resins (pitch, tar, rosin), type C-70 100 

Plasticizer 50 

Calcium stearate 3 

"Plasticators/Plasticats" (looks like slang for the process product) have physico- 
mechanical characteristics, shown in Table 2. 

Table 2 



Characteristic 


Diisododecyl- 
phthalate 


Dioctyl- 
phthalate 


Ditridecyl- 
phthalate 


Tensile strength, kg/cm 


182 


195 


175 


Lengthening [elongation], % 


342 


364 


356 


Waste(?) [weight loss], % 


0.4 


0.9 


0.4 


Frost-resistance, °C 


-40 


-40 


-40 


Specific volume electrical resistance 
at 20 °C , ohm/cm 


1.8xl0 4 

?-see next paragraph 


1.9xl0 15 


1.5xl0 14 



From these data it's seen that "plasticat" on the DDDF base has identical 
physico-mechanical characteristics to "plasticats" on bases of dioctylphthalate and 
ditridecylphthalate; and waste of "plasticat" on the DDDF base is twice less than 
"plasticat" on the DOF base. 



Example 2. A composition content, weigh parts: 



Polyvinyl chloride resins (pitch, tar, rosin), type C-70 
Plasticizer 
Calcium stearate 
Lead silicate 



100 
55 
9 
10 



'Plasticators" have physico-mechanical characteristics, shown in Table 3. 



Table 3 



Caracteristic 


Diisododecyl- 
phthalate 


Ditridecyl- 
phthalate 


Tensile strength, kg/cm 2 


176 


173 


Lengthening [elongation], % 


372 


302 


Waste(?) [weight loss], % 


0.2 


0.5 


Frost-resistance, °C 


-40 


-25 


Specific volume electrical resistance 
at 20 °C , ohm/cm 


1.5xlO ,aY 


l.OxlO 14 



It may be seen of these data that materials made by this recipe (using DDDF 
plasticizer) have better physico-mechanical characteristics (especially frost-resistance) 
than materials produced with the import plasticizer - ditridecylphthalate. 

Example 3. A composition content, weigh parts: 



Polyvinyl chloride resins (pitch, tar, rosin), type C-70 
Plasticizer 



150 
75 



'Plasticators" have physico-mechanical characteristics, shown in Table 4. 



Table 4 



Caracteristic 


Dialkylphthalat-789 
(60 w.p.) + Dibutyl- 
phthalate(15 w.p.) 


Dialkylphthalate-789 
(60w.p.)+Butylisodo- 
decylphthalate 
(15 w.p.) 


Tensile strength, kg/cm 2 


169 


171 


Lengthening [elongation], % 


398 


400 


Tear, kg 


27.4 


30.6 


Rigidity, g 


11.5 


14.2 


Working frost-resistance, 
load at -35 °C, kg 


36.4 


53 


Frost - napkin with -40 °C 


holds 


holds 



From these data it's seen that the composition with butylisododecylphthalate has 
better physico-mechanical characteristics. 

Example 4. A composition content, weigh parts: 

Polyvinyl chloride resins (pitch, tar, rosin), type C-70 , 150 
Plasticizer 75 



"Plasticators" have physico-mechanical characteristics, shown in Table 5. 

Table 5 



Characteristic 


Dialkylphthalate-789 
(60 w.p.) + Dibutyl- 
phthalate (15 w.p.) 


Butylisodo- 
decylphthalate 
(75 w.p.) 


Tensile strength, kg/cm 


169 


164 


Lengthening [elongation], % 


398 


395 


Tear, kg 


27.4 


27.0 


Rigidity, g 


11.5 


9,7 


Working frost-resistance, load at -35 °C, kg 


36.4 


78 


Frost - napkin with -40 °C 


holds 


holds 



From these data it's seen that butylisododecylphthalate can substitute both 
plasticizers in a composition (dialkylphthalate-789 and dibutylphthalate), improving 
physico-mechanical characteristics of the "plasticator". 



SUBJECT OF THE INVENTION 

Method of plasticizing of polyvinyl chloride with ethers of phthalic acid, 
different (from all others) with the usage of phthalic acid ethers and 2,4-diethyloctanol- 
1 for the purpose of widening of the raw material base, improving of working 
characteristics of polyvinyl chloride materials, and utilizing waste of 2-ethylhexanol 
production. 
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CnOCOB njlACTH<t>HKAUHH nOJIHBHHHJIXJIOPHAA 



..'■■'Mi* 



1 

B Hacronmee BpeMH b Ka^ecTBe ruiacTH<}>HKa- 

TOpOB RJlfl nO^HBHHHJIXJIOpHAa (IIBX) UIHpOKO 
npHMeHHIOT 3(^HpbI (J)TaJieBOH KHCJIOTbl, KOTOpbie 
npH^aiOT HOJIHBHHHJlXJlOpHAHblM KOMI103HUHHM 

p«A ueHHbix cbohctb: HH3Kyio jieTynecTb, buco- 5 
Koe yAe/ibHoe oG^eMHoe ajieicrpHHecKoe co- 
npojHBjieHne, coxpaHeHHe aicciuiyaTauHOHHbix 
cbohctb b uihpokom HHTepBajie TeMnepaTyp. 

CpeflH 3THX njiaCTH(})HKaTOpOB H3BeCTHbI AHH30- 

AeuHJitJrrajiaT, AHTpHAeuHJi$Ta.naT, nojiyneHHbie 10 

Ha CIlHpTaX OKC0CHHTC33. 

ripeAJiaraeTCH, c uejibio paciiiHpeHHH cupbe- 
boh^ 6a3bi, yjiyquieHHH SKCiuiyaTauHOHHbix 

CBOHCTB nOJIHBHHHJIXJlOpHAHUX M3TepH3JIOB H 
HCnOJIb30B3HHH OTXOAOB npOH3BOACTBa 2-3THJI- 15 

reKcanoJia, nojiyMaeMoro KOHAeHcauHeft 6yTHJio- 
Boro cnnpTa, n icaMccTBc njiacTH(()HKaTopoB ajih 

no^HBHHHJIXJlOpHAHblX KOMF103HUHH HpHMeHHTb 

(J)TajiaTbi, nojiyqeHHbie Ha ochobc 2,4-ah3th;i- 
OKTaHOjia (H30AOAeuHjioBoro cnnpTa). 20 

H30AOAeUH^OBb!H CIlHpT BblAeJIHIOT AHCTHJIJIH- 
UHefi H3 Ky60BbIX OCT3TKOB OT peKTH(j)HKaUHH 

2-3TH^rei<caHO^a, oh mokct 6biTb Hcnojib30BaH 

AJIH CHHT633 (|)TajiaTOB, peKOMeHAyeMHX AJIH 25 
n^aCTH(()HKaUHH noJlHBHHHJIXJIOpHAB. OTajiaTN 

H30AOAeuHJiOBoro cnnpTa — AHH30A0AeuHji<})T3- 
•naT (JXJXH0) h 6yTHjiH30AOAeuHji(J)Ta^aT 
(Bflflcl)) —no^yqaioT 3repH<J>HKauHeH (Jrrajie- 
Boro aHrHApHAa b npHcyTCTBHH khcjihx K3Ta/iH- 30 



3aTopoB — cepHofl khcjioth, n-TOJiyo.ncyjib$6* .... 

KHCJIOTH H Ap. . 

ripeAJiaraeMue 3(|)Hpbi hmciot cjieAyioiuHe <J)H- 
3HKO-xHMHHecKHe noica3aTejiH, npHBeAeHHue b 
Ta6jiHue 1. 



T a 6 ^ h u a 1 




A»H30- 


M30AOAe- 


noKa3aTe.iH 








<J)TajiaT 


4)Ta;iaT 


IJiBGT no HOAOMeTpHMCCKOfl 

tuKa/ie, JSfs 
riJiOTHocTb npw 20°C, Z/CM* 
KHCJioTnoe miicjio, Me KOH/2 

OMblJieHHH, Aia KOH/a 
TeMnepaTypa BcnuuiKn, °C 
TewnepaTypa 3acTbiBaHHH, °C 
Viie.ibHoe ofoeMime 9-ie.KTpiiMC- 
cKoe conpoTMD.ieime npn 

20°C, OM CM 


1 

0,957 

0,1 

219 
218—223 

—35 
2 10" 


1 

0,991 

0,1 
295 
198 

410" 



3(})Hpbi Ha ocnoBe n30AOAeun;ioBoro cnnpTa 

HBJI5HOTCH AOCTynHblMH, AetlieBblMH H BUCOKOKa- 

qecTBeHHbiMH n^acTH^HKaTopaMH, KOTopue jier- 

KO COBMemaiOTCH C nOJTHBHHHJIXJIOpHAOM. 

npHBOAHMbie HH>Ke npHMepbi noATBepwAaiOT 
B03MOH<HOCTb HCnOJIb30B3HHH peKOMeHAyeMUX 
3({)HpOB — AHH30AOAeUHJl4)Ta^iaTa H 6yTHJIH30- ' 
A0AeUH^(J)T3^3Ta — BMeCTO H3BeCTHbIX (})Tajia- ' 
TOB — AHOKTHJI<J)TaJiaTa (AOO) H AHTpHAeUHA- 
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(|>TajiaTa (JITJXO), hto no3BOJiHT pacnmpHTb 

aCCOpTHMeHT (})TaJieBbIX nJiaCTH(J)HKaTOpOB ^JIH 
nOJIHBHHHJIXJIOpHAa. 

FIpHMep L C0CTaBJIHK)T KOMn03HUHK), CO- 

Aepacamyio, Bee. q,: 

FIOJIHBHHHAXJIOpHAHUe CMOJIbl 

(MapKH C-70) 100 
n^acTH(J)HKaTop 50 
CreapaT KajibiiHH 3 

IljiacTHKdTopbi HMeiof cneAyromne <t>H3HK0- 
MexaHHiecKHe noKa3aTejiH, npHBeaeHHue a 
Ta6;iHue 2. 



Ta6jiHua 2 15 



10 



n p h m e p 3. CocraBJiHiOT KOMnoaauHk^ 
Aepxcamyio, Bee. q.: * 

nOJIHBHHHJIXJIOpHJXHtie CMOJIH 

(MapKH C-70) 

II JiaCTR(J)H K3 TOp 

fLnacTHKatopbi hmciot ^eAytoniHfr 
MexaHHqecKHe noKa3aTejiH, 
Ta6/iHue 4. 



v noKa3aTenH 


AHH30- 

<J)TaaaT 


JIhok- 

THJI- 

<J)TaaaT 


^HTpH- 

Aemui- 
(JrraaaT 


Pa3pblB, K2/CM* 
YA^HHeHHe, % 
(IOTepM, % 
Mop030CTOflKOCTb. °C 

yflejibHoe o<5T>eMHoe 9^eK- 
TpHqecKoe conpOTHB^e- 
HMe npa 20°C, omcm 


182 

342 — 
0,4 
—40 
1,810* 


195 
— 364 
0,9 
-40 
1,9 10» 


175 
356 
0,4 
-40 
1.5-10" 



noKa3aTejm 



20 



25 




H3 AaHHMx, npHBeAeHHtix b 9tom npHMepe, 

BHAHO, HTO nJiaCTHKaT Ha OCHOBe JJJXR& HAeH- 
TH^eH no CBOHM (J)H3HKO-MexaHHieCKHM CBOfi- 30 

cTBaM n^acTHKaTaM Ha ocHOBe AHTpHAeuHA<l>Ta- 
JiaTa h AHOKTHji4>Ta^aTa, npn^eM njiacraKaT Ha 
ocHOBe Rim® HMeeT noTepH b 2 pa3a MeHbuie, 
neM njiacTHKaT Ha ocHOBe AO<I>. 

ripHMep 2. CoCTaBJIHFOT KOMn03HUHK), CO- 35 

AepjKamyio, Bee. n.: 

nOflHBHHHJmiOpHAHbie CMOJIH 

(MapKH C-70) 100 
II.nacTH<J>HKaTop 55 
GreapaT KajibiiHH 9 40 

ChJIHK3T CBHHUa 10 

FIjiacTHKaTopH HMeiOT cjieAyromne <J>H3Hko- 
MexaHH^ecKHe noKa3aTejiH, npHBeaeHHfaie b 
Ta6jiHue 3. 

45 

T a 6 ji h u a 3 



PaSpbIB, K3/CM* 

yjyiHHeHHe, % 
PaaAHp, KB 
XecTKOCTb, e 

SKciuiyaTauHOHHaa MOpo3o- 
croftKocTb npa — 35°C, jca 
Mopoa — caA<J>eTKa ripn — iffC 



H3 npHBeAeHHtix AaHHHx bhaho, vtto komho- 

3HUHH, B KOTOpoA IIJIdCTH(J>HK8TOp AH6yTHJI<J)Ta-' 

JiaT aaMeHeH 6yTHJiH30AOAeumi<|>TajiaTOM, mteer 
6o;iee BbicoKHe (JwaHKo-MexaHHiecKHe noKaaa- 
TejiH. 

ripHMep 4. CocraBJiHiOT KOMnoarauno, co- 
Aepacamyio, Bee. 

IIOJIHBHHHAXJIOpHAHbie CMOJIbI 

(MapKH C-70) too 
IljiacTH(t)HKaTop 75 

n,aacTHKaTopbi hmciot cjieAyiomne cJmaHKd- 
MexaHH^ecKHe noKasaTejiH, npHBeAeHHbie b 
TagjiHue 5. 

Ta 6 jiHaa 5 



noKa3aTe^H 


jn,HH30AO- 

AeuHJi- 
(jrraaaT 


Ahtph- 


Pa3pblB, K2/CM? 

y^HHeHHe, % 
IloTepH, % 

Mop030CTOHKOCTb, °C 

yAe^bHoe ofoeMHoe 3Jiei<- 
TpHqecKoe conpoTHB/ie- 
HHe npH 20°C, omcm 


176 
372 
0,2 
—40 
1,5- 10" 


173 
302 
0,5 
—25 
1,0- 10'* 



50 



55 



KaK bhaho H3 npHBeAeHHux Aamtbix, MaTe* 
pHa^w, H3roTOBjieHHbie no AaHHoii peuenType, 
c npHMeHeHHeM njiacTH<J>HKa*ropa RRRQ no 

CBOHM <})H3HKO-MexaHHqeCKHM noKa3aTejiHM (oco- 
OeHHO no MOp030CTOHKOCTH) npeBOCXOAHT Ma- 

TepHajibi, H3roTOBjieHHbie Ha HMnopTHOM n/ia- 
CTH(J)HKaTOpe — AHTpHAeuH^4>Ta^aTe. 



IloKaaaTejiH 


AhBiBKHJI- 

4>TaaaT 789 
(60 aec. m.) 

AH6yTHJI- 

JrajiaT 
(15 Bee* q.) 


ByTHJH- 

soAooe* 

«ot (75 
Bee. q.) 


PaapuB, k3/cm 2 
yA^HHeHHe, % 

Pa3AHp, K2 

^KecTKocTb, a 

3Kcn jiy a TaiXHo h h a h Mopo30- 
CToftKocTb, Harpy3Ka npH 
— 35°C, kb 

Mopo3 — ca^(j>eTKa npw 40°C 


169 

398 
27,4 
11,5 
36,4 

BbiAepsKH- 
Baet 


164 

395 
27,0 

* 7 

Bsiaep- 
HtHBaet 



60 



65 



KaK BHAHO H3 npHBeAeHHblX AaHHMX, 6yTHJI- 

H30AOAen,Hji(}>TajiaT MoxceT no^HOCTbio 3aMeHHTb 
cyMMy njiacTH(J)HKaTopoB b KOMnoaHimn (AHaa- 
KHJi(})Ta^aT-789 h AH6yTHji(J)TajiaT), yjiyqniafl 
npH stow 4>H3HK0-MexaHHiiecKHe noKaaaTejiH 
njiacTHKaTa. 
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